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ABSTRACT: 

PROBLEM TO BE SOLVED: To efficiently introduce magnetic flux into a head by 
magnetically combine magnetization of a ferromagnetic layer with magnetization 
of a magnetic flux guide film and making the magnetic flux guide film 
continuous until a higher position than a magnetic field detecting element in 
the head heightwise direction. 

SOLUTION: A flux guide 2 as the magnetic flux guide film is formed 
continuously to a higher position than the magnetic field detecting element 3 
in the head heightwise direction. An upper magnetic shield 12 and a lower 
magnetic shield 1 1 provided via a nonmagnetic layer 17 above and below this 
flux guide 2 respectively and the magnetic field detecting element 3 provided 
in a prescribed position adjacent to one main surface of the flux guide 2 are 
buried in the nonmagnetic layer 1 7, while an end part of the flux guide 2 and 
end parts of the upper magnetic shield 12 and the lower magnetic shield 1 1 are 
disposed to be in the same plane. Magnetic flux corresponding to a recording 
signal according to a medium is guided to the magnetic field detecting element 
3 by this flux guide 2. 
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Abstract Text - FPAR (2): 

SOLUTION: A flux guide 2 as the magnetic flux guide film is formed 
continuously to a higher position than the magnetic field detecting element 3 
in the head heightwise direction. An upper magnetic shield 12 and a lower 
magnetic shield 1 1 provided via a nonmagnetic layer 17 above and below this 
flux guide 2 respectively and the magnetic field detecting element 3 provided 
in a prescribed position adjacent to one main surface of the flux guide 2 are 
buried in the nonmagnetic layer 17, while an end part of the flux guide 2 and 
end parts of the upper magnetic shield 12 and the lower magnetic shield 1 1 are 
disposed to be in the same plane. Magnetic flux corresponding to a recording 
signal according to a medium is guided to the magnetic field detecting element 
3 by this flux guide 2. 
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mwmmxbh . m i izn^x i «^ •■/ F*g»ffi (ig 
isbsjt*)'?. 2\mmfom'hh7 7v?x#4Y 

X'S)*). fcfci.fcffflftC091.6Zr1.5Nb5. 9 (at 
%) nffltXf^y ?mXf$&Z1X. mm O nm<Oh 

ja#fcas*?3j: •? t,A.. y H«$*i6i (^ftffl^&ta* 

W£X'imt&£oBf£.2tiX^&. tit. 3im#& 
tUm^X'b*). 1 UiT®5i t i'-/lVTh*). 12fc±± 
HE^-^ FT* 0 . 4 aliHt^-;P F 1 1 <0±® fc 
777 ?X#>f F 2<0Tiiifc<?)iESItffl^t-i.T='f * 7 
rft-Cfc 0.4b {iJbaE^v— * K 1 1 OTfflfc 777 
F2<9±fflfcc7>E£fcffli-f!»±^'-y:rftT' 
J>6 . 1 7 fc#KBtttST'*> 0 , 2 0«7 7 7 F 
<0££T&&777?;*#4 FS$-CS>9. 21«^ft 

m 1 1 , e^as*^ 3<^»iB 1 ti£^0ioffljBt<o 
ssitffla-rs^i -c*> o . 2 2temmkixm 

? 3 <0«atfflS^S«^aiS^$-CS) o . 2 3 Ji« 
3 OSSlffi 1 *^3®V WO&ffit 77-/9X 
#4 F 20jg|&ffl 1 fcRWWcoSSBfcOjESUcffl^-rs 
aBH»3?S54. BifcjSSflfc'vyFOigasod 

-/PFfeiinT^^-^Fj^koa^^Haffii 1 7 



(7) ^^10-334418 

1 2 

@2fci>WC. 8afcJ:tf8bfcim@t 

fco. 9nmLh7v?mizmi-h. ®it5£im2 

iz^^iUHoiz. *milzfrfrfr&^-y Ffct. 75-7 
7X#>f Ft. 777 7X;<M F0>±Tfc#«ttB 1 7 

LT-eii-rixittt ^fu.iiasvi'-^ Ffc jtma 

«S^-A' Ft. 777 F<9-vjCD±ffi (Bit 

tizmRtiuumTttf. 4mm 1 7cs»wi*#i& j: 

fr^77v?xtfjV<Vffi8&%t>mz±]&% 
10 ^-^FfciimB^^-^FOSg^^—^ffiii:^ 
S i 3 izSMZtiX Z cvrmt^ 7 F t LT<D|g»ffl<D 
dfcrSfi/O^. 77 /^x^F2ti. 

*fwc x hfmm^izn^Ltzss^irm^itiim^zm 

<l>cr>X'b*). *m§i.m:t3i-?Z>ttmiz£-?XJ8!&Z 
tl. *ft^0!i:LTCo-Zr-Nb£&»f6::fc#-C 

# s . ±T<o«m^--^ nmmsm&tt-t 

fflV^^. 0li:LTCo-Zr-Nb^t*S:J>{fSC:i: 
Os^rfc'^^^NKttSl 7+tai«itfJ:3fc:LT 

[0043] fimatt^w-tfiifc lth3 cxt 

fcV^T. 3 1«3 1 afeJ:V3 1 btf>2Ji*»£>£6gSl 

co3S{8ttST'j> o . ® i mm&mim^kiumf^m 

SSStfflS LTtJ 0 . KtUi3 1 a{l«$ 4 n 
-~?n4m. 31bttff$lnm^Co^\ 77 7? 
XiH F 2 ^Rlr^iTh-aj^-^^^H i oy^SX-m. 
?ixS±ffi±T*o. fcfci.Ji?l§3i*©§ 2 lip'0. 
3*em. &#8Uii*?S3 2 2#0. 5^m, 
30 2 3*^0. 3tim\Z?j:h®mzmmZtlX^&. 32l± 

m i <oaiiKtt« t m2 <mm&m t ogm&t® m 
-trzzx&m&mx o %&xi—ifTt> o.tzt mm 

$2. 3nm<0CuKtftl.. 3 3<i3 3 ai$J;t^3 3 
b02®*>^Sm2«3inatta-C$>'3. <:f:i.tf3 3 
a»iff$4nm<0>'\-VD>fKT'fcOv 3 3btl^§l 
nmcOCoKT-fcS. 3 4(ittX<fff$50n 

m <7)N i o j: *)%&%.mmmx'h&. 

[0044] mmktum^t lxh. gmr*^j*» 

40 v^) srfflv^dt^x-^i.. TMRffli. mi<m 
mm t&2 msmm<mm mmitnfo zemizx 
*). mi^mmt^2mmmtm^iz^ti 
h vy^ivwsim^hm&mmhhnx'bh. 

i <mmm^b^mm^mwm^co^xx 

®mmfox'h&\'7 -v-rwitifofrt,^ vmzufaiz 
4 smjmvttxhwVTxmft (jar. wur 
xmt^o)*mt?&. zm.#maumtix 
50 itKtw. mm&mwi.izmmt'ftLxmm 



(8) 
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1 3 



it. X*--ti*TtU*-*>-j>0)&!mttMr)Xo%. t 
§mizt££2tlXt5*). yyy?X/f4 Ftt^-y 

YmZHfitzit LX®.mk}iim?m2X o i>m^wt 10 

x%mLx\.^mmmixt>&. mammmimft 

wwftLO'bsmtmim ix& o.Mk Lxm m 
hzttfx-zh. m2crmmmitmiW&miz£ ->x 
m<t<?)fizimfc2ti&{>e>x't>*). mttxmiom 

[0045] ortC3|^lteC0JB@{C*^^SlS»'v y F 

R= (Ml Tl)/(Mf • 
lz£->Xz.t>iXh}tRi:0. 6nmtzLt:<7>T77-y? « 

wmtmmzm-zm 1 ossae* 3 1 <r>wt 30 

OS^iJi/h? < . ZtMy 7 >/ ? Xtf'f F 2 c0*£#& 
LttfM^fUgfcSrS. lgl^iattS3 1^b 

ttS3 4fc®£$*i^m2o3settJi3 3<7)fc5^coe 

tn^ft^fiJfflLT. fztmm2lzti^X. -SSffiO-fc: 
>-X«5g^mS8 a*^Sg8b^-r^ttCi 
&ftm? 3mtn2£tt.£*tliilXW&8 a fc 8 b b^$> 
v ^m^ftt LTfI^-£ 0 h CI i: #-C£ h . 
[0 046]o§Tfe:. 05t^L^J:aC lSfl»ffl 40 
«41*^*|6ltlKi}rta^W{c^L^tf$>v^i. m 
{mm&4 1 iS^^t%«^J±7 7 y ?X#>f F 2 
KSA-TS «t 0 1> . F ( i £T»i±© 

m^-;PF 1 2 ) £HigSL?^"2> «k o 

^as*i i 3fct>Jti»^i^«tt®3 1 vmmmmi 

H4 btffcUJfc'fi&^-v F<0fi#*|{iIO^W)f^« 

wmmm&m=F3&x-mipf. emx-^Ftrfttt 
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77-/?^ F2<9lTfc^fM^fflffia^Jt£: 

05fcJ:t/06fc*-f. 04, @5fc±tf06£fc^ 
T, 7Jifi)£siait«ft T'$>>). 4 ltfBMfcg^ 
4 2<i«3S?05g*l (k(.T\ mz r®Sj ^ 
-C* 1 ?. -£Of6<7)#tli01fc2Sire&S. * 

v+yrzimLxmLt:. zzx\ m&mjjfo 

«ftS»««4 1 £ttt^T-N«fcNffifc#*t|6rr 
Sid t^S^iiTtJ 0 . Ltitf-iXWaiA 2 %>®&M 
ffiffi&\*ZA,XXft&ftHtZ> X olzWfiZtiX^ 

s. m4iz*LtzXdtz. m^4 2imm^yy y 

9XtfA F2{CtSALT. ^g|5^i77 y^X^ F2 

;pfi l , toiVkSms-ivY 1 2tcfett. -mty 
?v7X#4 P2«aM4 k 6TM5^-^F 1 1 . 
V±«^i^-/UF 1 2fcftftl». ^^*L«^4 2Ji*ES 

fc^UTV^. 77>y^X^F20#a5^lia^l.Sli 

=f- 3 i: LTfflV^GMR^^<OS«a;tc:ffl^-n.^l 
^tt«3 lc0^bi77-y^X^'>f F2««^fc^ 

te^cio^^^Tv^cT)^ mm&X'hz>m<rm 

W®M31X\i.?7*y7xlj4 Y2vmvm;k$m&. 

comttM&tfm^h. nh<\mm-htf. s ( 1 ) : 



Tf) (1) 

[0 04 7]o§rtc*IWBcO||jtc^Sil. J-iOSSfl 
trSiW-S. @7»i. ««7j34 0kA/m. SSBHk 
0. 4 2T\ WmO. 2jumc7)«Ei*c$rffl^3t«M^ 
757?^ Frt«0«^?SjgO^Sr^-f^77-C& 

(^Biiii*^^ffi«) / (Jft77«) 
UTtiO. «9SUi^ yT*^LTV^. 07 
<o (b) Ji. 07<o ( a) <r>o*>. {W®mfrh<rm 
58) / <00*^1 OiT'fc. JK^^S 

(T)<00. 8frt>l£X-kcr)®MZ16ckLX*LX^ 
07ti>^T77 -y?X^>f Fi5S*i«J:t^Saffi*» 

t^ffisiii. ^-rith^-yT^x-mmLLx. 777 

^X^rM FrtoaES?&J^'^§ti.TV^. -r?jr^. 7 
7~y?xtf<i VmZZ^v-yT&X-mLtzmQZ^yX 
-?tl. fiQ-^10. 20. 30, 40£fcfctl00 
kZhXoizyy ytxXJ m*Z¥&L1z*tL?ti 

<7y\.-/Fttj^T. mmz^vTgxmitifz. ® 
®mfrt><?)im&#{tzitfz ti777? xm Yn<r> 

®£®gtft'<7)£oiz%.fct&frW*ZtLX^h. titi 

^yYm#t<?>mmmm4iZ7KLtz8mtm 
®x't>>). yy y?xif4Y2(r>mmmtm*iT. 
yyvixiu Y<mms. lOnmtM. mmx o 



1 5 

aas?3<ramL mMtittte&Km 2 1 * 1 . 
mm. tizm.^tam^m 22s 3 jamc** th~? 
ki>mjmm) t i§<% t ). Lfz^xn^m&tm<^ 

ZZttfbfrh. U»Ub&*£>. UftLtz^-y KoHil 

T. X^-yrftfcitn^yr^SrVvffikO. 1 
jumiU 3l£ii*S$2 1liO. 3/*m. «#t*ai# 
=m^22\t0. 5umW£hLtz. 3l#ii*K$lilg 

©ffit . «#Biai3H^>. w«ic3Si>-kflkoiBiEf ^ 
x\ mwziumTt&iymLx^hm&is-fr 
[0048] ;it. o. i umtmfc-t&m&ii. m 
a t mmt h t % mmfr^&tz 777^ 

H*aj*«^ft* l 2 o~5 o%es^-rs<ot»L, 

3I£S£*K;*#0. l/zmT'«±10%filTi: : SrotV^ 

s. mE3o<g^j@x.^^fcis^-rsa4«. 0 

7^<H£>**SrJ:dfc:. 77 y^XiJA FiS$£J:£> 
■f. 3 0<gKLhT{±77«/^X^>f K^^at^tJQ'a 
jaL&Mfc#>-C*S. Hz. fflfflfcbtiyv yrAtf't 
K^S*>'3 0O£>Oi:. 4 0~10 0<0(><0£it«irf£ 

fc. Mm.itcmmmfr^EmtsoaTizti^x. 
nw&mm&ftisx'bh. *mnzfrfrbh^v- 

Xte. «S8afc8bfcOfcV^'S:igil|.-fe>'XmS[« 

KS$2 0<i/h$V^*5MiLV^ Cl<?)7ttf>. Kff^y 
KOkfTO. 777?XM FiSS2 0»i3jum#g 

[0049] $m<mm2 . ^%\z$m%<ry^-y Y<?m 
mtfi:^ yv<r>-mzi>tizy.Tizmzm^x 

Wmth.m8. 9. 10. 11. 12. 13J3«fctfl 

llBB0-Ci>O. -in^coatfc^T. 3 bJiGMRgj-f 
t'J>0. 13liaSSCT*!K 14i±TX*-y7X$><). 
1 5«ffig)ST'J> 0.61 h ( 7 * h UzsX 

b) T'&O. -ec0ffi<0flr^«. 01~H7£T'K*L7t 
Vfttm-Xhh. =5rfc. WTW@H±fflat^Tfc 



(9) ^^10-334418 

1 6 

m^s/zmrnmrnm^mmic^Lx^. 

[ 0 0 5 0 ] £-f . «S 1 3 i: LT85Slifc:S*>^r 
^57" • - *->M Fffig (WT. TA>+v?m 
«fc^o) fcmiiOlKa^-^HTj>&TS^>'-^H 

1 lfc=5r-&Co-Zr-Nb&£ljum. x/\-. y y 

I7f^^» (IKa-l)). *tf)<0t>. T*+* 
7-14fc^Sr^5-7-ffigMSrO. l/zmJ&gL (Xg 
(a-2)) . K^ajS^fcLTGMRjiH^b 

io fvyymxw&ifctzz&msizTp-f. gmr*^ 

3 b £JBj£-t£fctf>Ra&8ttJgfc LX N i O £ 5 0 n 
m. ^2<03liatt»3 3t LT^—?0^2r3nmJ3j: 
VCoZl nm. ^HKttSt LTCu£2. 3nm. 2 
«*>£&l>m<9&ettlfcl/eCo£0. 5nmi>«k 
t/fy?-vn>f£4 nm£IC<K«JlLTJBj£L*: <Xg<a 
-3)) . £fcGMR^3b<3±Tfctt#g§!fcJ:r/T 

fitftftajSi^PiSS 2 2 f-»fig-r4fc«>fct'^X F 6 1 £ 

jB&Lfc (xg(a-4)> . ore. @i ote*i-rfc 

20 <. ^<OGMR*?3bc7«:-y^y^£fTl-\ 

aj*^s$2 2$-^ut. o^t. ai lt^rrf: 
<. tti.«r^5^*»^?jrs»isigi 5^aEimaj# 

^J?$ tffl^-r& 5 2 n mSgfigJgLTHE^*^ 
S^i&fflSIL^ (Xg(a-5)) . 

[0051] orta 1 2\,ztfctzt <V7 b*ymtz 

l?r^*L. Sx;\'-y:y-&&fc'TGMR 
3 bco!SSa5T'J)S^ 1 ^attflk3c«te^-rs 
J: o t*ffl^»j*t: L7tw*>. 7 7 •vtxiH K 2 fc L 
TCo-Zr-Nb£lOnmj£JSL£: (Ig(a- 
30 6)) . OfTfc. Bl 3fc*1-rfc< h5»/^(Bfc:ffla-r 
Sitl<OW> ; Xh6 25r^L. «S8at>ilX8bfflfc: 
CuOKSrJfSl 50nmjKRUfc»^. U7h^7a 
T'UvXh^l^feUc (Xg(a-7)) . OgTfc. 014 

fc^-rr t < teas©* 2 3 t«(s-rs 757 f 

i>XVm;Zfi'>fz (XS(a-8)) . ZZXit. 5£tB© 
$*<0. 3)umt^SJ:dtL)(t. -f <?)<0*>«. ±^ 
771 6 (HSW) (Ii(a-9) ) , ^2 cm 

§v>—;WH18T&S±a^x-;PK 1 2 ) <0 

40 m. (XS(a-10)) . IBfiK-y H«0^fi&. 

fifV\ 5l^ii^©$2 lS:SW)&X7^r-JllI?rffo 
T. Kff^-yKfrifc. ZZX'l&\£&*mZ2 1l± 
0. 3AtmtL3t. 

[ 0 0 5 2 ] t ft. T--Mzm LXl$.?zt ilflg(a 

-i)». rm.i^-jubm>ms^mcofii±mhtz 

«>t. h^-y^i|i^t:H^aE*10. 00 0A/me 
SSrOfllDLT 3 5 OgTtrd T--;K>. II(a-8) 
ft. ^2c7)5US1tB^aft^«l^yK&$*|6ltL 

50 ^ 1 ffymmmaxt/y ? ? ?xih vmftmmi 



(10) 
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h 9 v ?mfo£.~t htcfrtz. T--)V&*X'2 5 ox: 
L^-y Ha?*|6](casaSlf 8 0,000 A/m 
gJg£ffi!inLTll$l3^ft#U:<D^ 170XHCL 
h 7 y 7<S^ y H«S^T|Blfc:ttSJi* 10, 0 0 0 A/ 

t«R i msmm 3 1 coawt^^^isititjta' h v v ?m 
■tifax-h o , &2 ammm 3 3^afb^^iiiHi«0r 

7?v9XtHYlmittlpHzW£Lt:. JKMi^- 

[00 53] i^Kf^Lfc^vKt, fiU&>j340kA 
/m s BHKftO. 4 2T\ JgflcJfO. 2*iin % XHa 
£ R a #8 n mO* ;xVl^ft<7>7 SsfMNHi 

[00 54] HSSOJK83. ^#'£±3^ y 7 14 Si 
tfT* -v «yT 1 6 2 1 OPKMCOVVCR 

IWS. 01 *\iW5ts/-fl/Yk-?vv9Xij4 Ytff) 
$>WcrtimrO:t>h±.*v *:r 1 48JOT4f-r 77 
1 6fc*rLT77 y 7X#>f FrttWBSVfttfO . 2 
Tfc itXO . 0 5 Tlz%&fgmm*t><r)im<rM&£v; 

r WWBWU'-*' H j lihToaSJv-^ K#7 77? 

Ktc#LTIl--<9E*tfc:&6fcrM^v^. * 
Jt. 757?X^ H©$2 0«10Atm. 
1 0 n mi: Lfc. HHi 0 . Ht777 7.X 

fc ffiSSSifc*O2 0%fcU:£ 

9Xij4Yk<T)h\ *tiom&) 2 0 ®ffl£fC~C$> 0 , 
Jg$i^flSs<o 5 %&±* mi Scott 3 o <ggjg£ T'fi) 
5l^2^©?tt!am^-;Ph'fc75 y^X^ 
HfcOM^*^)ffifS«03 0<gmT. a*U<li2 0<SW 

F<?)lgff* s 5nm*>A>2 0nm*T<0®HT'{±. I5i^ 

i^ftWrV*. itz. 7y-,9xtf4 Yemmmno 
[0 0 5 5] 016li. ^|ffi<0»St*^i56 
£*reii0 1 fcS Ucfifti: *m?t> £.016 
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[0056] HS&cm<84 . ortC7 9 f 9 Xii4 Y<T> 
ft$M*23\iZ^TWmth. 017<i. 
$2 1**0. 3>umt\ 71^^77MS8f*£fflVVtieg 

mmzw$LLti\ib\^ gsaias 2 3 tsm/i 

minims £ vfhwmi}iijjizm-&mLiiiji 
<oit immabJi) i^tx^t. z\<nmn^L 
Ktumzxtm. m^tam^^izm-^mm^co 

10 it#0. 5*Ti±SJatH*aj7J^(6l±L. wut 

s$«a*«iaj* j f i s$<o27>o 1 £ t 

10fg£i@;LSi:. *>XWfccOo*>77v9Xtf4 Y 
=FlZffiL&nfii£ \<y Y<£toTA-fct & 

KffltffiS-fS. =5:fc. H0»i?l#aA^21*5O. 

^rot77>y^X^ P^o^77-y?X7y>f 

[00 5 7] HtecO»S5. ortC75 y^XXf-< Kfc 
m&kiZ^XmW-tt. 3WHW)^-y 77 

anrFco7 5 y 9x#4 Ycrmmmz-em* y>v9 
\±. mmkttmi*>m&imTiz%^uft<r>7 7^9 

30 Ycr>mtt®&lz£Wj:h>l>9£<)±$ <%&.^ 

%t>hmmzm-&mim*kcwmtt&T-rz. tzti 

L*>. mM<V®^^77v9Xtf4Y(Wm& 
£®Wt:5-i hOX\ 7 7 y 9 x#4 Y(r>-wmtiQ.ti 

mx$>&. zvtism&izMLxu. m&omfctmm 
[0058] X^y 9&x-f$mit:mm{t 1 . 1 TO 

40 Co-Zr-Nb HSrfiaaa*4»T 1 7 OXt'T--^ 

mmmifammxtfQ . 1 w -y hwt«o-« 

^*ttK*U4»il3tcOT\ £il$-75 y^X7y>f Y2tz 
&mthc\tizj;<9. 3\ZSL*lSZ21tf0. 
©^aj*^S$2 2*J0. 5/zm, c£aj^2 3*i 
0. 3/<m<?ys.>yF£sSftU:. fe*S:^ltC*t. 

®2. tH«-CJ>S. (Ml Tl)/(Mf -Tf ) 
<rtetf. 0. 2feLh0. 7mTt*S»^ y H^ttSri. 
50 fc. 
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(fSfOtt<k)x(RW(Tam) 


(Ml «Tl) 
/(Mf «Tf) 
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75v? 7s#4 K 
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0.46 


100 
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13 
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10 


13 


0.77 


81 
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13 


0.31 


86 
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13 


0.15 


17 
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15 


20 


0.75 


54 
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20 


0.30 


76 
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20 


0.20 


58 
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6 
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0.86 


102 
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0.29 


63 
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[0060] mttrmm e . -?mzy 7 vfxifA vm 
wcowtwmth. mi tege-v mo. 1 1 

{±?i#a*^2i^o. 3//m. aE^as*^s?2 

2**0. 5*em. Saj«$2 3* J 0. 3/*nu s^-^H 

sffis 2 1 o n m , m.%&&m?3iiKmmm 3 a t 

LTNiOJ50nm. m2<0»©ttS33ttt^- 30 
"?Q>f£3nm;fc < J:tfCo£lnnK #®14J13 2i:L 
TCu£2. 3nm. m<03SJSfDl3 li:LTCo£ 
0. 5 nm&£W*-Wt £4 nmJR&fgJIl/CJBjfc 

uc *> o . h mam* 9 Qsrcfc 0 . 

777?X^ K{ia^Co9i.6Zr2. 5 Nb 5 .9 (at 
IXROsS 

R= (fitri^) x (Rrffi) 

(Brffi) = «i) x (JJ$) 40 
T'SSflSW:*, »ffi!<9^#;E^ (fi*i:B6^PL 
^)X-t>&t?lt. (■) = («£) X'hhfrh. ta 

mitR= im.m) / (J?s) zv>rx'$&> 

(0061) 01 S£Jj;Lt:'7y>v7XlH HiOKS 
OJ8W2 0 n m £> b . ^ffiKS^ffiTltelST-r 

757 p 2t7>a-rs-fe>x«5£*5it!nrrssi) 



v 2 <Dimt m 1 o^iKtt« 3 1 mmnimn 
mct\ 7 7 v 9xm y 2<nmm^m 1 mm, 

LttW-oX „ 77-/7 Xtf'f H 2 <OK»T f toffi U> 
KHIiO. 5nmgTfg20nrat*5. 

[0062] xmnmimi. ^o^-/ ko^l ^ 

3&zmt:-tmsx'htLii£i\ *$m<mimtfh 
k «a#&aj*i=tf>tmii. n i o/n i - f e /c © 

/Cu/Co/Ni-Fet^. i^HtC6«tSB 

fcfcxlf. IrMn/Co-Fe/Cu/ 
Co-Fe/Co-Zr-NbtUl 5lC0««K^ 

-vo^Co^Tt/P7r^ (Vvffik&BSttlg) # 

[0063] m&?MB7 . ^\,z*fffliztrtj>bhm. 

te^@2tCfcV^T, NiO£50nnu ^2ffMW& 
M 3 3 1 LtV \-VO>f £ 3 n mtiitfC o £ 1 n nu 
#SKtt)13 2fcLTCu£2. 3nm. ^l^gEttB 
3 1fcLTCo£0. 5nmfcJ:^-7D>(S:4nm 
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*mxmUzi>cotz^XBLlz<?yVz. ZOffi&cD®. 

9QW£?hZ. Cltf)GMR*?3bi:Co-Zr-N 
bfcJ:S777^ xiU K b ffM^h-tizX 0 . m 

-/ Ymffl®z2 5 Og£j@;t&evv/-n*;*;&g£Jfl^ 
b^tfhhZtWhfr^tz. *Z\X\ R388ttt«3 4tC 

m n^ot cot m^&tibMzi^x i>miLtz. 
[0064] *^bh<o^-/ k <mkWM<r>$m.<mm. 

WS. 019. 2 0. 21. 2 2fcJ:tf2 3tt. Hi6 

TJ)!.. 01 9~2 3(^Lt^tt. 01 — 1 8(C^ 
Lizft^b*mxt>&. 3riJ. WT?>0H±Bn0fc*» 

0. ffljB*^^t:IBnsaBB0SP^^LTV^. 
[0065] i-f. Sflfcl 3fc l/C. je^iSfctfcb^ 
A 1 -T i -C»8Lh{^l W«m>—^HISTS>ST 
HMv—A-Kl U^Co-Zr-NbJlitm, * 
^•y * *) >?miz£ D JSKL . BlfS^ttt^TOJJiRS 
*SrfflV^TX yf-y^2rtT^ (iS(b-l)) . W 
*>. T^ yri4t^ST^5^l6»K^0. 1 vm 
fiJc&L (Xg(b-2)) . ^1(077 7?^ V2cb 
UCo-Zr-NblrlOnmOT (Xg(b- 

3)) . mzm&mTt LXGMRm?3bm&t&tz 
#>m i ffffimm 3 1 1 lt/n-vo^ $• 4 n mt> it* 

CoSO. 5nm. IKftttJli: LTC u £2 . 3nm. 
S52tf>&fi&ttJf l/CCo* 1 nmfcJt^-^a-r £ 
3nm. R3$)8ttilfc L-T I r-MnSr 1 0 nm5r«»: 
WML1Z (Xg(b-4)) fc^£019C>i^\ ttzG 
M R*^ 3 b <D±.TlZ\i.&mm b nm i>mWz ( 0* 

it?) . ort. 02ot^-rrt<«^maj*^ffl? 

2 2 £M&£-f6fctf>tCL^X h 6 3 £j&£LT8*#&iB 
^©$SS»lt^ <Xg(b-5)) . 

[0066] o^'fc:. 02 1 iZTfctclb < . femom l 

©75-/?W K2ctGMR^3b«0X-/^>'^ 
SrffW emt53ti : ?fS$2 2?:«&£L*:. ort. 0 

2 2tc^-rrt<. i-vxh6 3Sri**i*-r. mm? 

7 v? xiH F 2 a <k O&mWCJSitrrs 

J:dtlg2^7 7 y^X^ K2d£j£&Lfc. ^C0t 
757?^H2ci:2dtli. (JfflSl-cOffl^ 

[0067] o#*tc02 3 t^-rrt < >j y v*7mz 

X*)^i^Xh63{:f^lfz (Xg(b-6)) . UTFJiH 
fc<^®2O01 3WTfc^«fc. BKR&IJ7M-7 
aTm-rSXg (Xg(b-7)) . 77-/?^ F® 
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ztimthxm (xg(b-8) ) . %i<vmm*im 
-rsxs (xg(b-9>) . ^mskis-frYx-hhi. 
wms-ivYm&t &xm (xe(b-io)) tm->x 

[0 0 68] T--MzmLXiitztlifXm(.b 

-im. Tia^^-;PHK««:«m*ttto[6i±^as7t 

h7-y^i|a*lP|tit»£S*10. OOOA/mi 
S^SUnLT 3 5 O^Tlfd T--;l^». Xg(b-8) 

a. m2com.m(r)&{m%mz^vmzjTtoizi 
io mi mamms xv? ? -/ txm v<m<m%m 
hjyfmufttz-r&iztMz^ r--;MP4»t'2 5ox: 

fc#$S y HS$*|6]fc«SaK^8 0,000 A/m 
gjS5rmSntTli^gSfi^L^*>. 17 0t:tL 
h77 ?l@^-y V&ZJ}MzW.mm.# 10. 0 0 0 A/ 

3. 

[0069] dWaf^L^yHfc. flaife»J340kA 
/m. ^SaftO. 4 2T. H«c^0. 2/zm. 
fflfiS R a 8 nmO^ ^;I^C07 vy^ftSrffl 

[0070] HtecOJg@8. ?jrt>. HifecOJg@7(CfcV> 
T. 7^>y^X^>f K(ih5 y^1§^ri»lt^* s -oTV^ 

*\ a24(c^ri3t. ? v w^zmh 

Tt>«kV\ 024<±. ^ft<7)»©8t*>**Sa^^ 
»/ K<0Ta5*^^BfffliiBHaT'fcS. 02 4 
«F^«. *BS»»<Ofl!!<7)0titli'C&l.. i<0tf*V^ 
30 m«8afcJ:V8bt>GMR*^3t^«fcf^)ffl*^ 

*i«s<y)-c»^it<oa^*^^y vmrnmrnt 

024-Cli. ^g8at5<tl^8b*>*77 y^ 
MzimLX\,^tf. mfii8aiJj:t/8b«0Sll 
S-b7-y^«i9j:'3*&<^<!:fctcJ:'y. «5f«ai* 
^3W^t^«$-eSt. •byxmS[<0+T'KIS*l{li^ 
^3fcS^^%i0^mSSS:«^it* { T'l'l». =Sr 
fc. 777? x#4 V izm 2 5 fcjjcT J: 3 ^r+fatlN8E 
tt^+SS 5 1 $:filbC^RJitt®021 5 2 afcitf 5 
40 2 b 5rOT Lfe«Jt$r«ffl-r& b . KJ8ffiT'<0tflB#x 
W-WiW, «K1Sii*^-rS. 02 5 

ZMfbw 2m<ry£M&77 
vtXOH YbLX<r>mb%h. 
[007 1 ] HS£OJ6®9. £iZ. 026t^TJ:3 
fc. 77-y?X^F^^S5 5tfC. mg8aiJj: 
l^8b£0TfcFe-Mn. Ni-Mn. Pb-Mn. C 
r -M n& b<r)5Sm&Mb?>W*C o -C r - P t . 
Co-Cr-Ta&t'. «t-? THESIS) S* 5 

50 ^^fl:L=5:VVN-K!jBEe«*^^|,yN-Hatt®5 
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5afcJ:tf5 5b£tyt. 777?^ F<oatKO£ 

[0072] m&emm 1 o . iisfc<?m«87 T'i.*:6&» 

it. SEffc0|iiB£#*5llk Sfftt^^BBffl^tftcJ: 9S 

T^&. 02 7««f*KO^ffia$t. fgllS&Sfcitf 

.yH-9-^>^ 3 yi0Sfa(i5gfgSfcLfc. <I<O0 
£9. ¥^SSfiSRa*n OnmtlTfc*>^T«. »$ 
Bf-^OAsofc fbWKBH6»S**5 nmg^ 

(C^rSClfc . g*fI»*SlS$ # 1 0 n rnggT 
t>h k . StTJ^c^ffl-Ci'vy Kftftti lOOnmg 

£ (ZUJIflc^FJMPHS Rati 1 0 n mETFC* S £ 
fc# J: V*. £fc . Z co^fUi^ >y H*Bf "V* > K 

fESHSRajPl 0 nmOTTIS. £ 9JIW&fc>5:6 

#0 . 1 nm&LkX*^k^v F k«*«iaftW*«fc 
16. fcL<li^±5rfc'<0l^a*e#fclfM\ ^y Fi: 

%Sfflfi$Ra<O#£U««i0. InmJiLhIOn 

[ 0 0 7 3 ] ttc . 5/ 3 ^OJOKc 

■T. fc*U N7 FhjSEftfctf>£>Vxfc'£ 1 0 0 nm£Ut 
Cj&*3r9*&<fcSfc. T^faSHSRa^lOnmJa 

[oo74] $mmmi 1 . JBLhrnjatom 

vLT»tft JJWS^-A'H 1 2±(cSfiK-y K*ft 
ttW>*«S-C*S. 02 8«. 43gft0>»S<c***> 

28. H2 9*$J:tfH3 0fc«V»T. 7 1 (if2lfs. >y F 



FtfHWtff* -/ TVS) "5.74 -y F k -v 

f fc £%mti>mm.<r>ftmmx'b 9.75 awi'w 

a^7Ktt. H2 8(3|c*-J:5lc* ±MSl5^-^Fl 
2*W^-y F^TnTJ-ftfa&V-ylKy FT'*-? 
TfcJ:nU 02 9tSrTJ:dtc. ISii'Vy FfcB^ 

•y Yvmsmfcftfcmiht&tzjM^-w 1 2 

±fc^N8tt« 7 4 LTW*^ -y Kffl«±37 7 2 fc 
«ktrF3T7 1fciWSLT*>J:t*. 03Ofc*rf 
10 J: 5 tc. fBSK y FtfPf£*t y FOTfcfe 9 . 7o-t^ 

^aj*^FcO«^tt^#fi^i.- k%<sm^v FW 

v-txzmtiZk&xzz. Ea^-yKCHLrtt. ^ 

SDtTSboTfcii^ ±T=»Tfct>Co 

cox. zm^-isyrnmtoizx&mm&coi&Ttf 
[0075] m&crmmi 2 . jsLho^»<^s 

20 W&MK^ W&rtm. Kklttyy y? 

XtH Y k G M Rm^tTmbZk'COftfeCVBVilZ^ 
\*ZCO&mLX^&i>cr>i>b&i) i . VJttXIH Y\t 
C o - Z r - N i -M o^r t' C o^Tt/P? rXt'fc 
9 . ffiSt 5~2 0 n nKQfflSX'htUi X < . i!t-5-ii 
JEWAN i-Fe-Rh «:i:<?J|gaH««aetffH?« 

bgmr3^f3 b k lxh. zcnmmttfimm 3 
2 coc u coitmmaz&K . tt*KS«wsv ^mm, 

CuC0!5&£Cofcl/O>&a*. Fe-Co^F 
e-Nil Co-Ni^5rfc'fl!l<7)gS3attf*-C*)^Tt> 

tt:. m20jmmM3 3itcoMmxf>-?xi> 
x<. tt:m%&%m&#x'b^xi>x<.\ ttz. m 

tiS&MtzmLXii. Fe-Mn, Ni-Mn, Pb-M 
n. Cr-Mn^k'MnS^ a-mffiteZXh^X 

izkifizmx, mmcmzm\.*z<xi>£\\ 

[0 07 6] «am^-;PH Ji f > ^g. a^K^rtDr 

ZktfX'Z&tllb. ty^We-Ta-N, Fe 
-Zr-N. Fe-N&fc-&Mftt£;tSfc*>l;:^S<7) 

m^-^H 1 1 *^J±l 2T*«#a<0^ -/^fiS 

tt. a^^-yFSr^jS-rSt^t:, j£Ig3*lfciattK* 
50 ntflflWiK, ZcDttfWHk LX\&-?>W})\s 
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t . y 3 vKmm&smmvim'zh ->x 

[ 0 0 7 7 ] $ <i>t. fflv tfc&ftoem^^ttWi 

[ 0 0 7 8 ] ja±«H»^»B!gfc:tJV^Ttt. 
8ffi*?fcUtyK^7^^GMR^-C*->fc#, 

fflgSrSEtSSALAMTX, W<4T*, 85 
TXtttRtt-i**^ TX&fc'vvffrCifcoT 

9«SM»wif^ , c#i«!wiaiaHF , cjMitf. fcfc*fcr 

S £ fc #T'£ & T M RJJ7 £ fc'W vmtfHRSHfcaBB^ 

[0 0 7 9] ^i3fcLTtf*U;«ftfc. ftteofl* 
B 1 *>^> 1 1 latofrbS'W F fc Srffl^T«mie«fia 

fcAOTfiifcar**. a^g^sfcLT«. 

Cfl!*i:PWfcWI»i:LTtt. «tt£[lH6S-£6*:tf> 
fc'£JBv\ £fcfISfc&fc LTJix MHOMWaHk E 

y&fc'Srfflwc. Hi. 9S£tiZktz£r>Ximt 

&fc"Cti!j£$fu ^TtS^fcLTto-^y-hvy 
X&fc'£3rLTV%£. 

[0080] ^ift^«®fc*^i5satmie^iistct} 

HS5*I*IfcaW«aS3IFFJ: 0 Mf^ttBiTaKU 
WK*WMtf9MaBVy<9*9Xit4 Ffc38fttS£T 

mmizn& ucs », mmzx zt>izmtb< 
±, «*«ai5g ; pfcfiam^-;PF<o*v^ffi«i^3o 

fgJaTfcV^y MMKfcJt "9. SEftfc LT 
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^ffiffi§Ra#0. 1 nmJJLhl 0nmjaT^*>O$rlSP 

i^>ir«f«fc=Srifcv^»***ts. 

[0081 ] 

[fMtottJR] *ffc^U£UJMH Lfc J: 3 (c«j£$iiT 
[0082] *fSaH<9fg3cJS 1 IzipfrblWSK^'r Ffc: 

tjv^rji. ( i ) mmmm#mimmf*\®<r)--& 
io mL&mmizg&ztix&t). minus 

*r*m#«* izKtss Lfzmmzy&z < ^* vmtz 

[0083] 4ftfflnM£fi2£;taM?&'Vt<9r Ftt. I? 
a«!l^3PF*««90!^^*9. ME7yK« 
20 SHtST^iaitttttJI. 2l«ttS*iJ:tfJg2c93S« 

e«*»^>* o . i oBammas^i^ 
^±ta«?<xTsm i <rmmmm^jmmm 
mmfctmsmxti&ztixm . ao, neat* 

*SMBttfMI=7 9 y ^X^f-f F S:«S«t:lS^'C# S 
fcJ6» ©ffi7J<7y\-/ F £ 3 & i fc SSft*^^ 
a#Bim*^TMR^fcLJt{fJ)UT 
*». «^ajS^7 7-y7X^FtO^T. Ht^ 
30 S^S&S^^^&fcfcfctGMR^iOt^^fi 
WPtfl htlhCDTZ t>izn&Jj<?>^ y F*U htlh . 
[0084] *?lBB<7)iS*«3 (C3W»<>4^ >y Htt, ft 
IS^itii^^Sg^fc^yF^ftiS^ffiSi^O. lxtmfel 
Jb*4 i fc fci 0 . »W»ttt«i^7 fe^ 
Sfcfct»fc. WSem i l.ym^^-iVY<r)i 1 -yti>T6. 

mLxu&mt<r)&W7>3otezmi%^tiz£ 
«5rS&*j:<^-y mmzmx?z mmxm 

40 [00853 *$fflXDm$&4 tzMf>ht^ v Ftt. 7 
7-y7X^>f F^«m^-y FflMB«>S*tn^BiB2:tt 
lf«*^<0«m^y FJH6iB*^Sv^JgBiifcWffi 

jb^, at^eiai^^^-y FSS*i6i<ow«^igsrr* 

S«^ajS^K$<0 1/2JJU: 1 OfgOTT'J)^^ fc 
t J: 0 . 7 5 -y 7 x^f^f Fco«^«jai*^ (c5«MS^: 

j: *)®smizt}i& lx x\ < m^mR 

[0086] *HHBc7)ig^5 izfrfrbh'w Fti. 
50 (Ml • Tl ) / (Mf • Tf ) *^ 0. 2JjLi**0 
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[0087] T&mnWZm 6 IZfrfrfrZ^ y K« . 7 

2 0 n mOTT* 3> i b iz i 0 . 77 7 9X114 Y<r)v 
-YWS&m$:^hZ\btfiX'%h<ryX'. 77-/?X# 

[0 0 88] *?mr>WM7i,zls*frbhWm 

^ffiffl^tf 0 . 1 nmfcLL 1 0 n mJJlTT-&6ia$vl2 
7?y?xiH Vc?>±.Tizlffi&m£ftLXZti?tL±. 

^wxtzmizhhwm:m?t\m<w\^ y\z& 

vvtXiU KttA. „ F jgt»D85tS:fcr|p| i: -gt 
rCiS&Slttr^yKfcffl^&ClfcfcJ:'). ^HkJt 

[0089] *&HJtoH:£JB8 fcA^fc&fiSMEiiigB 

it/m 2<r>3satt«*^^ o . mm 1 ^attatfisiE 
ji^rtig<o-a5^±t«s$nTit^ i <rmmm<r> 
w^mm^nwicvwttmsmiztti&ztixti 9 . 
t*o. mmsmtrnt^ vm^mznLxm^. 

2*J: < 'vy KrtStSWA-C* . *^>7 5 «y F 

mm{t(ommm.mizm^T^hiiib. mmo^ 

yYto&zttfX'tyyvtxtfj Vizfck-t&m^ 
®.mzttf&l,t:W3i&m>± <^-y YftmzMAX'Z s 

&c\tvx'zm$kzm?&. 
[0090] *«gjo&*>i 9 izi>*i)>hz®smmm 
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«)iiitci£^ffl<7)3gffli:«i®St3!p'0. ljumJiltCfc'K 

x\ 777? k fccSA-r sffi-f ©if t: *»e 
[0091] *gt0je>M$Bi oizfrfrb&mmiMgi 

^SgcoS08tcoi/2eLhlOfgmT-CftSco-C. 

[0092] *%pmmmi 1 1 izfrfrh&mmm 

1. lSS5rTli:L3tt#, 0. 2^ (Ml -Tl)/ 
20 (Mf Tf ) gO. 7-Cfc^cO-C. 77>y?X^-fH 

mzmm^^Th*). m»%w$mmmiz&^ 

x'%-hWk*m-th. 

[0093] xmxnmm. 1 2 tc*^«.fia^ie^ 
Wkz^x^msmmm^wsm-fifio. 5nm 

b 1 1 {cfta^^tt^^^btf'T-^ „ 

77 7?X^ HcOK^**2 0 nmmTT'fcSClfctCJ: 
0. yvvlXtiA V(r)i/-h&i!L*mk2lt&ZbW 
30 TSiO-C. 777?W Ht7>sE-tS-b>-X«S?r 
SflfSrat^lE^S^fc^T^)*^>y H 

[0094] *%m<mm 1 3 nzt^hhmmss^ 
Wizn^x\t. wsmmit^mkWRZtfo. in 

d si bwx-% t b wwa&xtt. 

[ 0 0 9 5 ] i fc. *HBBWif*« 1 4 

^>y H<ogffi(i. at*«as*^$S:a*it-i.xs. e 
mam?nz<wmiizm>vc:\'i;x v ttcttm 

40 2<Vtmm*BtfLL. %W)%\,ZV~7Y1s7-?h-xm%: 
tHL^<7)*>^ 777?^ Hfc»SW*ia, BK 
»«MSr'J7h^7ffi-CJgjS-r4lS. 777?^ 
W8 fe«iW*IS*tf 3 i i: t J: 0 . BIHUiaeT 

wsea5* { ii!rE77>y?x^ h«-»»(c«i$*ix 

[0 0 96] *HBHW|S*S1 5t4»**4aa 
50 ^>y KcOSati. ®1«777 ?X^>f Ht«W*I 
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•y ?X#M K<0-SI5^tfflS$n^g^t i OJSmW 

imi] *mkrmt<mm i ta>*»*>sja^ >y h 

[03] *SKfJiOSlslc7)B© l iztrtj^h&x try/ 

[04 ] *m*mifcc?Mm i ta&^fc&ma^ « y h 

[05] *m\?>9mcoBm i ta*;bi>«$^ y k 

[06 1 *m\cwm.<rmm i ta^sa^A. - y h 

[07 1 *m\emk<mm i t=*>*»t>s 75^^ 

[09] *mi<rmwm%2{zirtph&w&rim: 
[0io] *%mvm.<r>mm2 tzfrfrbzwrnm 

[011] *%BBcoHte^S2 

£*-m930-t'£&. 

[012] xmxrm&B® 2 izfrfrb&wmxm 
[013] *&mrmL<?m&2 tfrfrbtwgxm 
[0i4] *mim&mB2izfrfrb&m&m 

[015] *%BBOHttOJgll3 iZfrfrbb 777? 
X#>f F+coaE^^S*»'ifeSficoi%7)±TW^ yr^ 
t®Bffi*^<Offi8l<7)l8»Sr^0-CJ)S. 

[0i6] *mim)&<omB3izfrfrb&m&^v 

[017] *f|BBc7)|£»<0^.1!4C*>**l>77 -y 7 
X#>f HOSajS$tS*tti7J<7)ra^S:Scr0T'fcS. 
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[018] *mx?)mi<7Mm e 75-?? 

[019] *^<0HJSO«® 7 IC*»jM?£S3S£0§ 
£*rftBnH0T'*>&. 

[020] ^wnommcrmm 1 tc*^*>ssjtig 
^^-nft^0cj)S. 

[02i] immmtomm. 1 iz^btm^xm 

[022] *HhhwHSSco^® 7 (c*^i>SiStlS 

10 ^wj^-e&s. 

[02 3] xmmmbmm 1 t*^*>ss?jtis 
$-*-r^^0-es>s. 

[02 4] *ftBfltf)|iS6tf>JE8B8 Sr^-JK^^ y KS> 
T&/>S>Ji£l8rffilinJI0-C*>S . 

[025] *mmmk<mm, 9 * js-rataA. ko 

fg»ffi*^a^SfSf^HJJ0TJ)& . 
[026] *HBH<o^iS<7))eS 9 777? 

[02 7 ] *wmmtk(mm 1 otca^fcsjifcco 

s«[ftA5o^ig^$-^-r0T'fc&. 
[028] *%fm$m<rmm 1 1 £*-t«t$vA y h 

[029] *mi<r)9m<rmm 1 1 £^na^-y h 

[030] xmiommcmm 1 1 *jK*-e»A.y h 

[03 1] «SW)777?X^ FSMR^7 H«i 

30 [032] Wmyy-r9XlH KSMRA«y H«0± 
ffl*^AfcB«yj0-C'£&. 
[03 3] ft#<07 7-y?X;!M KgMRA y K<0± 
ffl*>^>^Bfffi^8B0T'&S . 
[fiF^O^] 

1 AyFJgllffl, 2, 2a, 2b, 2c, 2d 75 
y^Xtf-TK. 3 B#Mi3$H% 3 a MRfi 1 , 3 
b GMRSf, 4a, 4b 777?^ KfcfiBE^ 
v-A'KfctftfESL 5 a, 5b 777?X#-f HtM 
R*?3fc4)«m*A"y7\ 7 8a. 
40 8b mffi. 9 h77?I. 11 TEBS^-^l^ 
12 Jdamv-^K. 13 14 T**ev 

r. i6 ±^+77, 17 imm. 20 777 
?x/y^Fi«$. 21 22 m^mm 

mm*. 2 3 SaUS$. 31, 31a, 31b m 

lcmm&m. 32 x^—t, 33, 33a, 33b 
g52^»ttj§. 34 s^ae^. 4i a^ts^ 

, 4 2 W3i<Dftti. s ±m. 
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